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By

David C. Twichelll, VeeAnn A. Crossl, and Stephen D. Belew?
1U.S. Geological Survey, Woods Hole, MA

2Bureau of Reclamation, Boulder City, NV

Introduction

The U.S. Geological Survey in cooperation with the Lake Mead/Mohave
Research Institute, University of Nevada, Las Vegas completed a
detailed geophysical mapping of the floor of Lake

r ﬂ Mead during 1999, 2000, and 2001. The 1999
| E= © == survey covered the Boulder Basin section of the
e, i = “l lake, the 2000 survey focused on the
b ¥ | northwestern portion of Las Vegas Bay, and the

W, Y 2001 survey covered the eastern part of the lake
"o 7 4 (Fig. 1). Results from these surveys have been
{ !‘ W - | ' presented in several reports (Cross and Twichell,
S il 2003a; 2003b; 2003c; Twichell and others, 1999;
Figure 1. Map showing 2001): however, here the three data sets have
the location of the study  paen jntegrated and are presented as a
area and survey composite of the entire lake. In this section we
tracklines. ) . . .
provide a brief geologic overview of the floor of
Lake Mead, and summarize some of the findings that have resulted from
these surveys to provide a geologic perspective for the GIS that is the
main body of this report.

Lake Mead started to fill following the completion of Hoover
Dam in 1935, and since then has supplied water to
agricultural, industrial, and municipal users. The multiple
uses of the lake have led to a high degree of interest in the
lake. Although much of the interest is in the quality of water
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within the lake, there also is interest in the geology of the lake
floor. Water managers are interested in the distribution and
amount of sediment that has accumulated in the lake since
impoundment to understand changes in the holding capacity
of the reservoir. For these reasons, this geophysical mapping
program was designed to create a near-complete coverage
of the lake floor using sidescan-sonar in water depth greater
than about 5-10 m, and to map the distribution and thickness
of post-impoundment sediment throughout the lake as
derived from high-resolution seismic-reflection profiles. The
map and data products derived from these datasets are
intended to serve as base maps for other geological and
geochemical studies of the lake.
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DVD Directory Structure
Top level directory:

disc_acc.htm - This file is the disclaimer for this DVD and
describes USGS accessibility requirements.

index.htm - This file is intended to be the starting point for

the DVD-ROM access. It is written in the Hypertext Markup
Language utilized by the World Wide Web (WWW) project
and must be opened with a WWW browser. Once opened,
the user may browse the DVD-ROM's contents as they would
browse pages from the WWW.

readme.txt - ASCII text file containing a description of this

DVD-ROM. This file may be viewed or printed with any
system program capable of opening ASCII text files.

data sa.apr - ArcView project file created with ArcView 3.2a

on a Windows2000 computer. This ArcView project contains
grids and requires the ArcView extension Spatial Analyst.

data nosa.apr - ArcView project file created with ArcView

3.2a on a Windows2000 computer. This ArcView project uses
TIFF or Mr. Sid images with associated world files instead of
ESRI formatted grids. This removes the dependency on the
Spatial Analyst extension such that any user with ArcView
version 3.2 or a later version can view the project.

Directories:

Directory data - What follows is a brief description of the

data contained in the underlying directories. For a more
complete description of the data, refer to the metadata
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associated with each data file. This directory contains the
following subdirectories:

bounds - contains basic boundary files of the study

area including the lake bounds, extent of post-
impoundment sediment, and the paleo-thalweg of the
Colorado River.

doq - contains mosaicked DOQ images of the study

area downsampled to 4m/pixel. These images are
available in Mr. Sid image format, in both geographic
and UTM, Zone 11, NAD83 coordinate systems.
htmlseis - html documents containing the uninterpreted

and interpreted seismic reflection profiles for all the
seismic reflection profiles collected as a part of this
study. The data are separated by collection year in the
following subdirectories: 1999, 2000, and 2001.
iIsopach - contains the isopach (sediment thickness)

data from Lake Mead in both grid and TIFF image
format.

nav - contains navigation data separated by year of

collection in the following subdirectories: 1999, 2000,
and 2001.

pdflogs - contains the PDF versions of the field

logbooks maintained during each year of data
collection. The logbooks are stored in the following
subdirectories based on year of collection: 1999, 2000,
and 2001.

seisimages - contains JPEG images of all the seismic

reflection profiles (both uninterpreted and interpreted)
collected as a part of this study. The data are stored in
the following subdirectories based on year of collection:
1999, 2000, and 2001.

sscanimgs - contains sidescan-sonar mosaics. The
initial directory division is based upon projection:
geographic or UTM, Zone 11, NADS83. Each of these
directories contains enhanced and unenhanced
mosaics in Mr. Sid and TIFF formats. The mosaics are
divided into 5 areas so that the final mosaic is not
unmanageably large. Las Vegas Wash is mapped at 1
m/pixel, while the remaining mosaics are 2 m/pixel. In
the eastern portion of the lake (east of Boulder Canyon
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see Fig. 1), one set of enhanced images (only available
in the UTM projection) attempts to tone-match the
mosaics. These files reside in the
data/sscanimgs/utml11/dctenh directory.

. surfaces - contains grids and images (TIFF and Mr. Sid
formats) representing the present day surface of the
study area. These data combine the on land DEM with
the lakefloor bathymetry. The data are stored in the
following subdirectories: utm11 and geographic.

Directory htmldocs: contains the HTML pages accessed

within this Open-File Report (excluding the seismic HTML
pages accessible from the ArcView projects). This directory
contains the following subdirectories:

. icons - contains all the images files and icons utilized in
constructing the Open-File Report HTML pages.
. pdf - contains the PDF version of the Open-File Report.

This PDF document does not maintain all the links
found on the GIS metadata and data catalog page.

Directory metadata: contains the HTML and ASCII text
versions of the metadata files for all the data contained in this
Open-File Report. This directory has the following
subdirectores: bounds, doq, htmliseis, isopach, nav, pdfiogs,
seisimages, sscanimgs, and surfaces.
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System Requirements

WWW Browsers:

The data and information on this DVD-ROM are formatted for
access and download by use of WWW information browsers
(e.g., Internet Explorer, Netscape, Opera). Hyperlink
references in this report to additional Internet-resident
information will not function if your computer is not actively
connected to the Internet (WWW) via ISP or online LAN.
These web links are functional at publication, but there can
be no guarantee that they will not change or be discontinued.
The disk has been tested on systems utilizing the following
operating systems: Windows 2000/XP, Macintosh and UNIX.

GIS:

An Environmental Systems Research Institute (ESRI)
ArcView 3.2 Geographic Information System (GIS) project
files, data_sa.apr and data_nosa.apr, reside in the top-level
directory of this DVD. All associated GIS files are contained
within the data directory. The user must have a copy of ESRI
ArcView 3.2 in order to view the project files. Visit the ESRI
website (http://www.esri.com) for information concerning this,
and other software. Additionally, the user must also have the
ESRI Spatial Analyst extension in order to view the
data_sa.apr project file. For those users who do not have
ArcView 3.2 or later, the individual GIS data files can still be
viewed with a compatible GIS viewer, or a free GIS viewer -
ArcExplorer. This GIS data viewer is available from ESRI
(http://www.esri.com). Please note that the ArcExplorer
software is limited to the Microsoft Windows operating
systems and some UNIX operating systems.

PDF:
A PDF version of the document is available in the

file:///F|/LMofr/htmldocs/sysreq.htm (1 of 2) [10/28/2003 3:00:33 PM]


http://www.esri.com/
http://www.esri.com/

System Requirements

htmldocs/pdf directory. PDF versions of the data acquisition
logbooks are contained in the data/pdflogs directory. In order
to view the files in the PDF format, a free copy of Adobe
Acrobat Reader can be downloaded from
http://www.adobe.com.

ZIP files:

This DVD contains several files compressed using the
Windows program WINZIP v8.0. For those users who do not
have software capable of uncompressing files of this format,
software may be obtained from www.winzip.com or

www.pkzip.com.

Image files:

Image files of the sidescan-sonar mosaics are available as
MrSid images and can be viewed outside the GIS with a free
image viewer available from LizardTech.
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Disclaimer

This DVD-ROM publication was prepared by an agency of
the United States Government. Neither the United States
Government nor any agency thereof, nor any of their
employees, make any warranty, expressed or implied, or
assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus,
product, or process disclosed in this report, or represents that
its use would not infringe privately owned rights. Reference
therein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof. Any views and
opinions of authors expressed herein do not necessarily state
or reflect those of the United States Government or any
agency thereof. Although all data published on this DVD-
ROM have been used by the USGS, no warranty, expressed
or implied, is made by the USGS as to the accuracy of the
data and related materials and/or the functioning of the
software. The act of distribution shall not constitute any such
warranty, and no responsibility is assumed by the USGS in
the use of this data, software, or related materials.
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INTRODUCTION

The U.S. Geological Survey in cooperation with the Lake
Mead/Mohave Research Institute, University of Nevada, Las Vegas
completed a detailed geophysical mapping of the floor of Lake
Mead during 1999, 2000, and 2001. The 1999 survey covered the
Boulder Basin section of the lake, the 2000 survey focused on the
northwestern portion of Las Vegas Bay, and the 2001 survey
covered the eastern

I = = part of the lake (Fig. 1). Results from these
L vl H surveys have been presented in several
E= = -:‘_:| reports (Cross and Twichell, 2003a; 2003b;
P01 el 2003c; Twichell and others, 1999; 2001);

'5"",,___ !. . however, here the three data sets have
e been integrated and are presented as a
w4 .. . composite of the entire lake. This Geologic

{ 55_ wws - o' discussion section provides a brief geologic
— — — overview of the floor of Lake Mead, as well
as summarizing some of the findings
resulting from these surveys. This
information is provided to provide a
geologic perspective for the GIS that
accompanies this report.

Figure 1. Map showing
the location of the study
area and survey
tracklines.

Lake Mead started to fill following the completion of
Hoover Dam in 1935, and since then has supplied water
to agricultural, industrial, and municipal users. The
multiple uses of the lake have led to a high degree of
interest in the lake. Although much of the interest is in
the quality of water within the lake, there is also interest
in the geology of the lake floor. Water managers are
interested in the distribution and amount of sediment
that has accumulated in the lake since impoundment to
understand changes in the holding capacity of the
reservoir. For these reasons, this geophysical mapping
program was designed to create a near-complete
coverage of the lake floor using sidescan-sonar in water
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depth greater than about 5-10 m, and to map the
distribution and thickness of post-impoundment
sediment throughout the lake as derived from high-
resolution seismic-reflection profiles. The map and data
products derived from these datasets are intended to
serve as base maps for other geological and
geochemical studies of the lake.
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MORPHOLOGY

Lake Mead lies in the Basin and Range province of southern
Nevada and northern Arizona,

and is divided into several broad

| _H intermountain basins that are separated by
| = == narrow, steep-sided canyons where the
———ey i} :--FT‘ | former Colorado River cut through
. | \: mountain ranges. The major basins are
~ ..+ ¥ Greggand Temple Basins in the eastern
il ~ part of the lake, Virgin Basin and Overton
- .\ Armin the central part, and Boulder Basin

e - in the western part (Fig. 1). These basins
Figure 1. Map showind. 5.6 3.13 km wide and 14-20 km long. The
the location of the study q ;

margins of the basins have gentle
area and survey :
gradients, commonly constructed from

and thickness
. Seismic facies
. Acknowledgements
. References

GIS Data

Contacts

tracklines. . .

submerged alluvial fans or from Cenozoic
sedimentary rocks of the Muddy Creek Formation (Longwell, 1936;
1960).

The canyons separating the basins are much narrower,
and have near-vertical walls composed mostly of
Precambrian and Paleozoic rocks (Longwell, 1936).
The floor of Iceberg Canyon, which lies northeast of
Gregg Basin, is 250-500 m wide and is straight (Fig. 1).
Virgin Canyon, which separates Temple Basin from
Gregg Basin, is 60-400 m wide and is sinuous. There is
no canyon separating Virgin Basin from Temple Basin.
Boulder Canyon, which separates Boulder Basin from
Virgin Basin, is 80-400 m wide and sinuous as well.

The axial valley of the pre-impoundment Colorado River is filled
with sediment,
.. and the gradient of the present
—. sediment surface is shown in
Figure 2 (Twichell and others,
2002; 2003). The lake floor
gradient is steepest on the delta
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Figure 2. Map showing the lake front in Iceberg Canyon; however,
floor gradient from Iceberg even here the slope does not
Canyon to Boulder Basin. exceed 1°. In Gregg Basin the lake-
floor gradient has decreased to 0.5-

0.99. Farther west, in Virgin Basin the gradient is 0.4-0.79, and in
Boulder Basin it has decreased to 0.3-0.5°. The gradient along the
axial valley progressively decreases from the delta-front to the
Hoover Dam except in Boulder Canyon where the lake floor rises 2-
3 m as it crosses a landslide deposit emplaced shortly after the
lake was filled (Leifson, 1960; Gould, 1960; Fig. 2).
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METHODS

Three years of geophysical surveys were conducted by the U.S.
Geological Survey in Lake Mead totaling over 1398 km of survey
lines (Fig. 1).

: - These surveys included sidescan-sonar

F L H and high-resolution seismic-reflection data
=N = = collection. The first year of surveying,
ey gttt :--FT' I 1999, focused on the Boulder Basin area
_ i | of Lake Mead. In 2000, the surveying
' - ' ' efforts were focused in the shallower

b

oo o westernmost part of the lake which

| % uwew 4 included Las Vegas Bay, Las Vegas
e = e e Wash, Gypsum Wash, and Government
Figure 1. Map showing  \wash. The remainder of the lake, east of
the location of the study  g|der Basin to the eastern end of Gregg
area and survey Basin, was surveyed in 2001. This final
tracklines. . . . .

year of surveying included Virgin Basin,

Overton Arm, Iceberg Canyon and Gregg Basin. Although the
methodology was very similar for the three years of surveying,
equipment and processing techniques did vary between survey
years. In all cases of the sidescan-sonar acquisition, a strong
acoustic return, also referred to as high backscatter, appears as
white and light gray tones within the imagery. A weak acoustic
return, low backscatter, appears as black or dark gray. The
methodology information will be summarized here, but more
details of the 1999 and 2000 surveys are available from Twichell
and others, (1999), and in Twichell and others, (2001),
respectively.

During 2001, the Bureau of Reclamation conducted a
swath bathymetry survey in Lake Mead essentially
covering the areas of post-impoundment sediment
accumulation. This 2001 survey utilized a high
resolution multibeam mapping system for collecting x,
y, and z data of the floor of Lake Mead from water
depths of 3 m in the upper portions of the lake to
greater than 160 m near Hoover Dam. The system
consisted of a single transducer that was mounted on
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the center of the bow of the boat. From the single
transducer, a fan array of narrow beams generated a
detailed cross section of bottom geometry as the
survey vessel passed over the areas to be mapped.
The system used for this survey transmitted 80
separate 1.5-degree slant beams resulting in a 120-
degree swath from the transducer. The massive
amounts of data collected using this system were then
used to generate 10 TIN (triangulated irregular
network) surfaces covering different areas of the lake
floor. This high resolution data was downsampled to 10
m and 30 m cellsize grids to be included in this GIS
data release.

1999 Survey:

This survey was conducted aboard a 19-m houseboat.
Both the sidescan-sonar and chirp seismic-reflection
data were acquired with a Benthos SIS-1000
acquisition system. This particular towfish system
contains the sidescan-sonar transducers as well as a
chirp seismic-reflection system with a central frequency
of 3.5 kHz (2-7 kHz band). These data were logged
digitally using a Triton-Elics digital acquisition system
(IS1S). Two fire-rates were used for the system: one
second and half second. For sidescan-sonar imagery, a
one-second fire rate translates to a total swath
coverage of 1500m. A half-second fire rate translates to
a 750m swath coverage area. All navigation was
acquired with a P-Code GPS receiver and logged to PC
running an in-house software package. Singble beam
bathymetry data, acquired with the Odom fathometer,
were recorded with the navigation.

Both the sidescan-sonar and seismic-reflection data
had initial processing completed in the field. The one-
second fire-rate data were primarily used for the
sidescan-sonar image. Where necessary, half-second
fire rate data were used to fill data gaps of the one-
second data. The sidescan-sonar imagery was
demultiplexed, corrected for slant-range distortions and
signal attenuation using XSonar and Showlmage
software packages developed at the US Geological
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Survey. These processing technigues are summarized
in Danforth and others, (1991). Due to the startk
contrast between highly reflective rock outcrops and
fine-grained sediment deposits, XSonar software was
modified in 2001 to incorporate the ability to exclude
portions of the imagery from the beam angle correction
routine. Since this software modification was not
available until 2001, the 1999 survey data, along with
the 2001 acquired data were reprocessed in late 2001.
The individual files of image data were then
geographically mapped using software described by
Paskevich (1996). Once the individual files were
mapped, then were then mosaicked digitally using
Geomantic PCI remote sensing software. The
techniques for generating the composite digital
sidescan-sonar mosaic are summarized by Paskevich
(1992).

Processing the seismic data involved two steps. The
first step was to extract the seismic data from the raw
SIS-1000 data files to a SEG-Y format. This utility was
developed by the US Geological Survey to convert the
data to a standard 16-bit unsigned integer SEG-Y
format described in detail by Barry and others (1975).
After the cruise, all of the seismic-reflection SEG-Y files
were imported into Landmark Graphics Corp.
Seisworks software package (both one-second and half-
second fire rates). Seisworks enables a digital
interpretation of the seismic-reflection profiles.

Details of the data acquisition are contained in the log
books maintained during the cruise. These log books
include the ISIS log book (for sidescan-sonar and

seismic-reflection data), and the navigation log book.

Because the sidesca- sonar and seismic-reflection data
were acquired with the same system, only one log book
was maintained for the two data types.

2000 Survey:

Due to the shallow nature of the survey area, different
equipment had to be used to complete this survey. This
survey was conducted aboard an 8-m pontoon boat. All
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navigation were acquired with a P-Code GPS receiver
and logged to a PC running Coastal Oceanographics
Hypack navigation software. A single beam Garmin
fathometer logged depth information to the Hypack
system as well. For this survey, two different
Instruments were used to acquire the sidescan-sonar
and seismic-reflection data.

The sidescan-sonar was acquired using an Edgetech
DF-1000 system and logged to a Triton Elics digital
acquisition system (I1SIS). Data were collected at a
200m swath. The processing of the sidescan-sonar
data was completed in the same manner as described
for the 1999 survey. However, due to the small aerial
coverage of this dataset and the temporal nature of the
area surveyed (a large portion of this survey area is
sub-aerially exposed in 2002 due to a large drop in lake
level), these data did not undergo reprocessing in 2001
with the XSonar software modification.

The seismic-reflection data were acquired with a
Knudsen Chirp subbottom profiling system. These data
were logged to a PC laptop running Knudsen
acquisition software. This particular system uses range,
as opposed to fire-rate, to describe the data acquisition.
The ranges used on this cruise were 50m, 100m, and
200m. After the cruise, these data were processed with
SIOSEIS seismic processing software to rectify the
data and convert it to "true" Chirp data containing
instantaneous amplitude data. In addition, shot
numbers were renumbered to start at 1. As with the
1999 data, once the adjustments to the SEG-Y data
were completed, all of the seismic data collected were
loaded into Landmark Graphics Corp. Seisworks
software package in order to digitally interpret the data.

Details of the data acquisition are contained in the log
books maintained during the cruise. These log books
Include the ISIS log book (for sidescan-sonar

acquisition), the seismic log book (for the chirp
seismics), and the navigation log book.

2001 Survey:
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This survey was most similar to the 1999 survey. A 19-
m houseboat was used as the survey platform. Both
the sidescan-sonar and chirp seismic-reflection data
were acquired with the Benthos S1S-1000 acquisition
system and logged digitally using a Triton-Elics digital
acquisition system (ISIS). All navigation was acquired
with a P-Code GPS receiver and logged to PC running
Hypack navigation software. Single beam bathymetry
data acquired with an Odom fathometer was also
recorded by the Hypack system.

The basic processing of the sidescan-sonar and
seismic-reflection data was the same as in 1999. The
acquisition system had undergone modifications, which
meant some of the acquisition parameters changed.
Data were collected at a 1-second and 0.53 second fire
rate, which translates to a 1500m and 800m sidescan-
sonar swath respectively. Also, due to system problems
associated with the 1500m-swath imagery, most of the
data comprising the sidescan-sonar mosaic is based on
the 800m swath data. All of the sidescan-sonar data
were reprocessed in 2001 to incorporate the new beam-
angle parameters available in XSonar.

In addition to the seismic data acquired as part of the
SIS-1000 system, several lines of single channel
"boomer" seismic-reflection data were collected. This
system was comprised of a Benthos streamer and a
GeoPulse "boomer" sound source. This system was
fired at a half-second fire rate.

Details of the data acquisition are contained in the log
books maintained during the cruise. These log books
include the 1SIS log book (for sidescan-sonar and chirp
seismic data), the seismic log book (for chirp and
boomer seismic data), and the navigation log book.
Because the sidescan-sonar and chirp seismic-
reflection data were acquired with the same system,
information pertaining to the chirp seismics tended to
be written in both the ISIS and the seismic log books.
To glean all the pertinent information for the chirp
seismic, both the ISIS and the seismic log book should
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be used.

All of the systems used during the three years of
surveying are further described on the Seafloor
Mapping web page
(http://woodshole/operations/sfmapping/). A summary
for the systems used, and other acquisition parameters
are presented in Table 1.
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DVD-ROM Contents W ; . ‘ the surficial geology of the lake floor. The
' 1 . sidescan-sonar imagery is presented such
==, 4 that a strong acoustic signal (backscatter)

Geologic Discussion . ' ' ¢ is white and a weak backscatter signal is

I d : . I~ black. As a generality, the post-

- Introduction iy T £ _ ./ impoundment sediment has a lower-

. Morphology e~ - | backscatter and more uniform signature

e - than the pre-impoundment surface. The

: w Figure 3. Map showing  se of sidescan-sonar imagery has

. Sidescan-sonar the extent of post- allowed mapping the extent of the post-
imagery Idept(r)iEE?i?nem sediment 1 houndment sediment throughout the

. Sediment distribution =~ lake (Fig. 3). Here we briefly describe

some of the findings from the eastern, central and western

and thickness portions of the lake.

. Seismic facies
. Acknowledgements
. References

In the eastern portion of the lake, the post-impoundment sediment
surface has more varied backscatter strength than in the central
and western parts of the lake.

The post-impoundment sediment in
Iceberg Canyon has a moderate
backscatter signature in some areas and a
low-backscatter signature in others. The
northern half of the canyon shows
numerous pits in the sediment surface,
which appear to be gas-escape structures
_ (Fig. 4). The seismic data suggest a high
& gas content in the sediment of this part of
Figure 4. Sidescan-sonar the lake (see sediment distribution and

GIS Data

Contacts

imagery from Iceberg thickness section). The steep walls of
Canyon. Iceberg Canyon show as uniform high-
backscatter bands to either side of the post-impoundment
sediment.
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Gregg Basin has a broader floor than Iceberg Canyon, and the
post-impoundment sediment fill is flanked primarily by alluvial fans
along the western side of the basin and rock ledges along the
eastern side. The post-impoundment sediment fill is 1 km wide in
the northern part of the basin and 2-3 km wide in the southern part
(Fig. 3). ThIS sediment mostly
_ has a moderate backscatter signature except in
& the southern half of the basin where the central
part is moderate backscatter and the edges are
I low backscatter (Fig. 5). Sediment cores indicate
| that near-surface sediment in Gregg Basin
¢ contains numerous fine and very-fine sand beds
7| that are separated by silt and clay beds (Twichell
and others, 2003). The sidescan-sonar imagery
also shows slightly sinuous features on the

igure 5. surface of the post-impoundment sediment that
Sidescan-sonar  can be traced for 3.5-4 km along the southern

imagery from part of the basin (Fig. 5). These features are 30-
Gregg Basin. 50 m wide, have floors that tend to be moderate

backscatter, and are flanked by narrow bands of
high-backscatter. Along the outside of the bends the high-
backscatter areas are commonly broader. These features are
interpreted to be channels although they have no bathymetric
expression on the seismic profiles that cross them (Twichell and
others, 2002). The presence of these channels on the surface of
the post-impoundment sediment indicates that they are modern
channels forming by subaqueous processes.

In the central part of Lake Mead (from Virgin Canyon to Boulder
Canyon) the post-impoundment sediment surface has a low-
backscatter signature except in local areas where recent landslide
deposits are still exposed on the lake floor. The transition to post-
impoundment sediment having a low-backscatter surface occurs at
the southern end of Gregg Basin where it enters Virgin Canyon.
The post- |mpoundment sediment cover in Temple Basin
| is mostly less than 1 km wide and is
"8 broader in Virgin Basin where it reaches
widths of 2.5 km. In Overton Arm this

sediment cover is broader north of the
9 islands in its center, and only a narrow
thread of post-impoundment sediment
cover can be traced south of the islands to
Virgin Basin. The surface of the post-
impoundment sediment in the central part
of the lake shows no evidence of channels.
Landslide deposits do cover small parts of
the sediment surface. One landslide in the
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Figure 6. Sidescan-sonar eastern part of Temple Basin (Fig. 6)
imagery from Temple occurred in 1988 when the lake was at its
Basin. highest level (W. Burke, 2002, personal
communication). The fact that it is still

exposed on the lake floor indicates that not much sediment has
accumulated in this part of the lake since that time.

One other feature of note in the
central part of the lake is the town
of St. Thomas that now is

B submerged in the northern part of
% Overton Arm. The streets and

4 some foundations are still

< preserved on the lake floor (Fig. 7).

Figure 7. Sidescan-sonar
imagery from Overton
Arm.

Boulder Basin comprises the western part of Lake Mead The post-
|mpoundment sediment within the basin has a

" AR low-backscatter signature in contrast to
Gregg Basin. These sediments are
| surrounded by Quaternary aged alluvial
2™ fan deposits and outcrops of older strata
| (Longwell, 1936; Twichell and others,
1999). The channel of the pre-
impoundment Colorado River is mimicked
on the present lake floor where two
moderate backscatter bands correspond to
the channel banks (Fig. 8). The
preservation of the channel shape on the
lake floor is probably due to dewatering and compaction of the
very fine-grained sediment deposited in the western part of the
lake.

Figure 8. Sidescan-sonar

imagery from Boulder
Basin.

The sidescan-sonar imagery also shows a narrow band
of sediment has been deposited on the floor of the axial
valley in Las Vegas Bay since the lake filled (Twichell
and others, 2001).
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SEDIMENT DISTRIBUTION AND THICKNESS

Analysis of the seismic-reflection data indicates that a
large volume of sediment carried by the Colorado River
has accumulated in Lake Mead since impoundment in
1935. The sediment is not uniformly distributed, but
rather is concentrated in the deepest parts of the lake
and covers the floors of the valleys cut by the Colorado
River and the other tributary streams that originally
flowed through the area (Twichell and others, 1999;
2001; 2002; 2003). The sediment forms a continuous
cover along the entire length of the pre-impoundment
Colorado River valley from the eastern extremity of the
survey just east of Iceberg Canyon to the Hoover Dam
at the west end of the study area. Sediment also covers
the floors of the larger tributary valleys that feed the
Colorado River.

Sediment filling the pre-impoundment Colorado River valley is
thickest in the eastern part of Lake Mead at the mouth of the
Colorado River.

s - Here sediment was in excess of 76 m thick
I : W (Fig. 9). Unfortunately, in this portion of the
| EE ' lake, gas in the sediment blanked the

_— - the gas-filled sediment. Here, total

T sediment thickness was determined by
sadE e EEs I taking the difference between the present
Lake Mead. lake floor and the pre-impoundment
surface surveyed prior to construction of
the Hoover Dam (Smith and others, 1960). Farther west, the
amount of gas in the sediment was diminished, and the seismic
signal penetrated to the pre-impoundment surface. In the central
third of the lake the
sediment thinned to 15-25 m, and then gradually increased in

E=F 4 J _seismic signal and precluded subbottom

1 E by f i imaging of this part of the deposit (Fig.
oo W7 10A). Neither the chirp, nor lower
-4 s il frequency boomer system, could penetrate

-5
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thickness in the western third of the
lake. These eastern portions and
central third of the lake were
surveyed on this 2001 cruise, and
these data are contained on this
DVD. Near Hoover Dam, the area
surveyed in 1999 (Cross and
Twichell, 2003a), sediment reaches 25 m in thickness (Twichell
and others, 2001).

Figure 10A. Seismic reflection
profile showing gas in the
sediment.

Post-impoundment sediment covers the floor of many
of the tributaries to the pre-impoundment Colorado
River, but the sediment cover is not nearly as thick. The
thinner sediment cover indicates that these tributaries
have not contributed nearly as much sediment as the
Colorado River (Fig. 9). In the Overton Arm, sediment
covers the floor of the original Virgin River channel, but
here the sediment is only 1-4 m thick. Sediment derived
from Las Vegas Wash, which drains the Las Vegas
metropolitan area, can be traced along the entire length
of the axial valley under Las Vegas Bay (Twichell and
others, 2001). The sediment reaches 12 m thick in the
delta off the mouth of the Wash, and beyond the delta
most of the post-impoundment sediment is less than 2-
m thick.

The presence of sediment along the entire 100 km
length of the lake, but only in the deepest part of the
lake, suggests sediment dispersal by density flows that
run the full length of the lake. Colorado River water, at
least during floods, has high concentrations of
suspended sediment, which makes it denser than the
lake water. As first described by Gould (1951), this
denser river water, upon entering the lake, sinks and
flows along the lake floor. The resulting deposits have a
nearly flat surface, and are limited to the deepest part
of the pre-impoundment Colorado River channel (Fig.
9). These seismic data have enabled the first detailed
mapping of the distribution and internal structure of this
deposit. The sediment distribution in the tributary
valleys to the Colorado River suggests the same
processes of deposition, but at a smaller scale
(Twichell and others, 2001).
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OFR 03-320 Home The seismic profiles show numerous reflectors in the post-
impoundment sediment

DVD-ROM Contents 7 (Fig. 10). Many of the reflectors
can be traced throughout the entire

western part of the lake, but the

Geologic Discussion

!': J strength of individual reflectors is
. | variable (Twichell and others,
- Introduction T _ 2002). On profiles collected normal
. Morphology s e to the thalweg, reflector strength
. Methods | == - varies laterally (Fig. 10 B, C, D).

Piston cores penetrated the upper
3-5 m of the post-impoundment
deposit and recovered numerous
- silt and very-fine sand beds in
areas where reflector strength is
strong. Cores contain clay and
rare, thin, silt beds in areas where
reflector strength is weak (Twichell
and others, 2003). Clay layers
separate the silty beds in the
cores. Many of the reflectors

. Sidescan-sonar

imagery
. Sediment distribution

and thickness
. Seismic facies .
® Acknowledqements Figure 10. Seismic-reflection

. References profiles collected normal to the
Colorado River thalweg.

GIS Data coincide with the thin beds of sand or silt, but some reflectors may
be caused by reverberation between closely spaced beds. Cores
Contacts show that sediment in the coarser beds becomes finer to the west,

and that the number and thickness of coarse beds decreases to
the west. The westward decrease in reflector strength and grain
size in the 3-5 m long cores suggest that reflector strength is
controlled mainly by the amount of coarser sediment. Because of
this relation, we used reflector strength as a proxy for mapping the
distribution of fine sand, silt, and clay along the profiles.
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This report has benefited from collaboration, assistance, and
support from a variety of different sources. Kenneth Parolski
provided all three years of technical support during field
operations. The success of the program is largely due to his
talents. Vessels were leased from Calville Bay Marina for the 1999
and 2001 surveys, and we acknowledge their staff for assistance
during cruise mobilization and support while in the field. We also
acknowledge Gail Kaiser, Las Vegas Bay Marina, for her
generosity in making one of their vessels available at no cost for
the 2000 survey. The U.S. Bureau of Reclamation and the
Southern Nevada Water Authority each supported parts of the
fieldwork and data analysis for this project. Bill Burke, Jim Koza,
Jon Lee and Mark Sappington of the National Park Service,
Boulder City, NV, provided either logistical support or historical
data that greatly enriched the project. Ron Simms of the Bureau of
Reclamation, Boulder City, NV, provided lab space, made
historical photographs available, and generously made available
data and GIS abilities within the Bureau. Mark Rudin, Andrew
Hanson, Brenda Buck, and Jonathan Zybala from UNLV
participated in various parts of the field program, and participated
in lively scientific discussions. Finally, we appreciate the
constructive reviews of this report by Jane Denny and Dave
Foster.
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Getting Started

Two Environmental Systems Research Institute (ESRI)
ArcView 3.2 Geographic Information System (GIS) project
files, data_sa.apr and data_nosa.apr, reside in the top-level
directory of this DVD. All associated GIS files are contained
within the data directory. The user must have a copy of ESRI
ArcView 3.2 in order to view the project files. Visit the ESRI
website (http://www.esri.com) for information concerning this,

and other software.

Each project file contains a startup script which prompts the
user for the drive letter of the DVD-ROM drive. This
information is needed in order to establish "hotlinks" found
within the project file. If the ArcView project file and the data
directory are copied to the hard disk - maintaining the original
directory hierarchy, then the location entered for the startup
script should refer to the directory location of the ArcView
project file. If for some reason the directory location is
entered incorrectly, then the user can click on the pink button

with the yellow CD (E]) to reenter the information.

For those users who do not have ArcView 3.2 or later, the
individual GIS data files can still be viewed with a compatible
GIS viewer, or a free GIS viewer - ArcExplorer. This GIS data
viewer is available from ESRI ( http://www.esri.com ). Please
note that the ArcExplorer software is limited to the Microsoft
Windows operating systems and some UNIX operating
systems.

Extensions:

These projects use raster image files compressed with Mr.
Sid Geospatial Encoder version 1.4. In order to load and view
these files, the Mr. Sid Image Support extension must be
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loaded. This extension will be loaded by default within both
project files.

The data_sa.apr utilizes gridded data sets. As such, the
Spatial Analyst extension must be loaded in order to view
and manipulate these grids. This extension is loaded by
default within the data_sa.apr. For users who do not have the
Spatial Analyst extension, data_nosa.apr utilizes TIFF or Mr.
Sid images of the grid datasets. The necessary extensions
will be loaded by default within the project file.

Projection:

All of the shapefiles are in the Geographic NAD83 coordinate
system. Most of the grids and images are available in both
the Geographic NAD83 coordinate system, and UTM, Zone
11, NADB83 projection. Within the project files, the data
loaded into the project views are all in the Geographic
NAD83 coordinate system.

Hotlinking:

The seismic trackline data presented within the project files
are "hotlinked" to HTML files containing the interpreted and
uninterpreted JPEG images of the seismic reflection profiles.
To view these HTML documents, click on the lightning bolt (

) within the project tool bar, and click on an individual
trackline within an active trackline theme. The user's default
WWW browser will be activated to view the document. These
HTML documents can also be viewed directly from the
data/htmlseis directory. These HTML documents require that
the seisimages directory maintain its relative position to the
htmlseis directory.
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Metadata and Data Catalog

Federal Geographic Data Committee (FGDC)
complient metadata is available for all the data
contained on this DVD. The text, HTML, and FAQ
versions of the metadata reside in the
"data/metadata” directory and the links to those
files are provided below. These metadata files all
contain the same information, just in slightly
different formats. ArcGIS 8.2 compatible XML
metadata is stored in the directory with the actual
data files. In the case of non-GIS or non-text data
(i.e. PDF files), the XML file resides in the directory
containing that data type. For instance, the XML
metadata for the 1999 PDF log books resides in
the "data/pdflogs/1999" directory, the XML
metadata for the 1999 seismic-reflection profile
Images resides in the "seisimages/1999" directory.

Shapefiles are generally comprised of *.shp, *.shx,
and *.dbf files at a minimum. For the sake of
brevity, only the filename prefix has been included
in the filename designation listed below;
extensions have been excluded. All the files
necessary to load a shapefile have been
compressed into a single WinZip file. Therefore,
these shapefiles can be downloaded directly from
the DVD, or by transferring clicking on the filename
in the data catalog and saving the "zipped" files to
a preferred location and uncompressing them.
Image, PDF, and text files can be transferred in
the same manner.

Images are available in both the TIFF and Mr. Sid
image formats. The accompanying world file for
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each image is necessary to display the image in its
appropriate geographic location within a GIS and
therefore needs to be downloaded as well. It is
recommended that when downloading from the
data catalog below, the Mr. Sid image be selected
since it is a considerably smaller file.

ESRI grids cannot be copied directly from the
DVD. To successfully copy an ESRI grid, ESRI
software such as ArcView or ArcCatalog need to
be used. For that reason, grids were exported from
the ESRI software into and ESRI ASCII grid
format. These ASCII grids and their projection file
were then WinZipped into a single file. These
"zipped" files are available for download by clicking
on the filename. CAUTION: These files can be
extremely large, on the order of 300 MBytes. It is
recommended that the Mr. Sid image of the
appropriate grid be downloaded instead.

Clicking on the camera icon will give a preview of
the dataset. In most cases this image contains
other information to help orientate the viewer. For
instance, the lake bounds graphic also contains
the state boundaries for reference. The hillshade
relief of the study are contains the lake bounds for
a reference. Not every file has a graphic. If two
files differ only in format or projection, only one of
the files will have a representative image.

For guidance in where to obtain software capable
of reading PDF files and uncompressing zipped
files, see the system requirements page.

bounds (data/bounds)

Filename Description Metadata
lakebnds.* HTML
o ESRI polygon shapefile of the

m Lake Mead shoreline FAQ

TEXT
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file:///F|/LMofr/htmldocs/icons/lakebnds.jpg
file:///F|/LMofr/metadata/bounds/lakebndsmeta.htm
file:///F|/LMofr/metadata/bounds/lakebndsfaq.htm
file:///F|/LMofr/metadata/bounds/lakebndsmeta.txt

Metadata and Data

sedlimit.* |[ESRI polygon shapefile of the HTML
- extent of post-impoundment FAQ
Q sediment within Lake Mead TEXT
thalweg.*  |[ESRI polyline shapefile of the HTML
— thalweg of the Colorado River prior | FAQ
Q to the formation of Lake Mead TEXT

<= rcturn to top

DOQ (data/doq)

Filename Description ' Metadata

B 4m/pixel DOQ mosaic |  yTML
Im_4mdog.sdw of the study area - AR

v e, .
geographic
g coordinate system ERT

TIFF image depicting sediment
isoimg_geog.tif |thickness within Lake Mead
iIsoimg_geoq.tfw |(geographic coordiante
system)

A

Im_4mdogutm.sid 4 m/IO_iXG!lf[t)r?Qt | HTML
Im_4mdogqutm.sdw > Ty Sene 11 | FAQ
NADS83 projection TEXT
= return to top
iIsopach (data/isopach)
Filename Description Metadata
isogrid ESRI grid of sediment HTML
e thickness within Lake Mead FAQ
g (UTM projection) TEXT
g oot g | FL
: ickness within Lake Mea
e (geographic coordinate _F?A;(%_
system)
S TIFF image depicting sediment | HTML
tif
% thickness within Lake Mead FAQ
fsoimg.iw (UTM projection) TEXT
HTML
FAQ
TEXT
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file:///F|/LMofr/data/bounds/sedlimit.zip
file:///F|/LMofr/htmldocs/icons/sedlimit.jpg
file:///F|/LMofr/metadata/bounds/sedlimitmeta.htm
file:///F|/LMofr/metadata/bounds/sedlimitfaq.htm
file:///F|/LMofr/metadata/bounds/sedlimitmeta.txt
file:///F|/LMofr/data/bounds/thalweg.zip
file:///F|/LMofr/htmldocs/icons/thalweg.jpg
file:///F|/LMofr/metadata/bounds/thalwegmeta.htm
file:///F|/LMofr/metadata/bounds/thalwegfaq.htm
file:///F|/LMofr/metadata/bounds/thalwegmeta.txt
file:///F|/LMofr/data/doq
file:///F|/LMofr/data/doq/lm_4mdoq.sid
file:///F|/LMofr/data/doq/lm_4mdoq.sdw
file:///F|/LMofr/htmldocs/icons/doq.jpg
file:///F|/LMofr/metadata/doq/lm_4mdoqmeta.htm
file:///F|/LMofr/metadata/doq/lm_4mdoqfaq.htm
file:///F|/LMofr/metadata/doq/lm_4mdoqmeta.txt
file:///F|/LMofr/data/doq/lm_4mdoqutm.sid
file:///F|/LMofr/data/doq/lm_4mdoqutm.sdw
file:///F|/LMofr/metadata/doq/lm_4mdoqutmmeta.htm
file:///F|/LMofr/metadata/doq/lm_4mdoqutmfaq.htm
file:///F|/LMofr/metadata/doq/lm_4mdoqutmmeta.txt
file:///F|/LMofr/data/isopach
file:///F|/LMofr/data/isopach/isogrid.zip
file:///F|/LMofr/htmldocs/icons/isopach.jpg
file:///F|/LMofr/metadata/isopach/isogridmeta.htm
file:///F|/LMofr/metadata/isopach/isogridfaq.htm
file:///F|/LMofr/metadata/isopach/isogridmeta.txt
file:///F|/LMofr/data/isopach/isogrdgeog.zip
file:///F|/LMofr/metadata/isopach/isogrdgeogmeta.htm
file:///F|/LMofr/metadata/isopach/isogrdgeogfaq.htm
file:///F|/LMofr/metadata/isopach/isogrdgeogmeta.txt
file:///F|/LMofr/data/isopach/isoimg.tif
file:///F|/LMofr/data/isopach/isoimg.tfw
file:///F|/LMofr/metadata/isopach/isoimgmeta.htm
file:///F|/LMofr/metadata/isopach/isoimgfaq.htm
file:///F|/LMofr/metadata/isopach/isoimgmeta.txt
file:///F|/LMofr/data/isopach/isoimg_geog.tif
file:///F|/LMofr/data/isopach/isoimg_geog.tfw
file:///F|/LMofr/metadata/isopach/isoimg_geogmeta.htm
file:///F|/LMofr/metadata/isopach/isoimg_geogfaq.htm
file:///F|/LMofr/metadata/isopach/isoimg_geogmeta.txt

Metadata and Data

<= rcturn to top

Navigation (data/nav)
1999 navigation (data/nav/1999)

Filename Description | Metadata
reformatted raw AL
allgps_99.txt . FAQ
navigation - ASCII text TEXT
Im99 100sht.* ESRI point shapefile of HTML
3 chirp data - point every FAQ
1T 100 shots TEXT
Im99 500sht.* ESRI point shapefile of HTML
T chirp data - point every FAQ
1C'] 500 shots TEXT
ESRI polyline shapefile
seisnav 99.* |indicating the tracklines HTML
= along which chirp seismic- FAQ
Q reflection data were TEXT
collected
= rcturn to top
2000 navigation (data/nav/2000)
Filename Description | Metadata
reformatted raw AL
allhyp 00.txt . FAQ
navigation - ASCII text TEXT
Im00 100sht.* ESRI point shapefile of HTML
T chirp data - point every FAQ
10 100 shots TEXT
Im00 500sht.* ESRI point shapefile of HTML
3 chirp data - point every FAQ
1C'] 500 shots TEXT
ESRI polyline shapefile
seisnav 00.* |indicating the tracklines HTML
=3 along which chirp seismic- FAQ
g reflection data were TEXT
collected
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file:///F|/LMofr/data/nav
file:///F|/LMofr/data/nav/1999
file:///F|/LMofr/data/nav/1999/allgps_99.txt
file:///F|/LMofr/metadata/nav/1999/allgps_99meta.htm
file:///F|/LMofr/metadata/nav/1999/allgps_99faq.htm
file:///F|/LMofr/metadata/nav/1999/allgps_99meta.txt
file:///F|/LMofr/data/nav/1999/lm99_100sht.zip
file:///F|/LMofr/htmldocs/icons/lm99_100sht.jpg
file:///F|/LMofr/metadata/nav/1999/lm99_100shtmeta.htm
file:///F|/LMofr/metadata/nav/1999/lm99_100shtfaq.htm
file:///F|/LMofr/metadata/nav/1999/lm99_100shtmeta.txt
file:///F|/LMofr/data/nav/1999/lm99_500sht.zip
file:///F|/LMofr/htmldocs/icons/lm99_500sht.jpg
file:///F|/LMofr/metadata/nav/1999/lm99_500shtmeta.htm
file:///F|/LMofr/metadata/nav/1999/lm99_500shtfaq.htm
file:///F|/LMofr/metadata/nav/1999/lm99_500shtmeta.txt
file:///F|/LMofr/data/nav/1999/seisnav99.zip
file:///F|/LMofr/htmldocs/icons/seisnav99.jpg
file:///F|/LMofr/metadata/nav/1999/seisnav_99meta.htm
file:///F|/LMofr/metadata/nav/1999/seisnav_99faq.htm
file:///F|/LMofr/metadata/nav/1999/seisnav_99meta.txt
file:///F|/LMofr/data/nav/2000
file:///F|/LMofr/data/nav/2000/allhyp_00.txt
file:///F|/LMofr/metadata/nav/2000/allhyp_00meta.htm
file:///F|/LMofr/metadata/nav/2000/allhyp_00faq.htm
file:///F|/LMofr/metadata/nav/2000/allhyp_00meta.txt
file:///F|/LMofr/data/nav/2000/lm00_100sht.zip
file:///F|/LMofr/htmldocs/icons/lm00_100sht.jpg
file:///F|/LMofr/metadata/nav/2000/lm00_100shtmeta.htm
file:///F|/LMofr/metadata/nav/2000/lm00_100shtfaq.htm
file:///F|/LMofr/metadata/nav/2000/lm00_100shtmeta.txt
file:///F|/LMofr/data/nav/2000/lm00_500sht.zip
file:///F|/LMofr/htmldocs/icons/lm00_500sht.jpg
file:///F|/LMofr/metadata/nav/2000/lm00_500shtmeta.htm
file:///F|/LMofr/metadata/nav/2000/lm00_500shtfaq.htm
file:///F|/LMofr/metadata/nav/2000/lm00_500shtmeta.txt
file:///F|/LMofr/data/nav/2000/seisnav_00.zip
file:///F|/LMofr/htmldocs/icons/seisnav00.jpg
file:///F|/LMofr/metadata/nav/2000/seisnav_00meta.htm
file:///F|/LMofr/metadata/nav/2000/seisnav_00faq.htm
file:///F|/LMofr/metadata/nav/2000/seisnav_00meta.txt

Metadata and Data

ESRI polyline shapefile HTML
ﬁﬂ’—@'* indicating the tracklines FAO
g along which sidescan- T_QEXT

sonar data were collected

= (cturn to top
2001 navigation (data/nav/2001)
Filename Description ' Metadata
reformatted raw HTML
allhy 01.txt navigation - ASCII FAQ
text TEXT
ImO1 100sht.* ESRI point shapefile HTML
— of chirp data - point FAQ
g every 100 shots TEXT
Im01 500sht.* ESRI point shapefile | HTML
e of chirp data - point FAQ
E every 500 shots TEXT
ESRI polyline
. shapefile indicating HTML
%nav_ﬂ.* the tracklines along FAO AO
g which chirp seismic- TEXT
reflection data were
collected
ESRI polyline
shapefile indicating HTML
EMM'* the tracklines along EAO
g which boomer T_QEXT
seismic-reflection —
data were collected
ImO1boom_100sht.* ESRI point shapefile | HTmL
& of boomer data - —ﬂQ
point every 100 TEXT
shots
Im01boom_500sht.* =l BT SEIOEE |
— of boomer data - FAQ
g point every 500 TEXT
shots —

<= rcturn to top

PDF log books
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file:///F|/LMofr/data/nav/2000/ssnav_00.zip
file:///F|/LMofr/htmldocs/icons/ssnav00.jpg
file:///F|/LMofr/metadata/nav/2000/ssnav_00meta.htm
file:///F|/LMofr/metadata/nav/2000/ssnav_00faq.htm
file:///F|/LMofr/metadata/nav/2000/ssnav_00meta.txt
file:///F|/LMofr/data/nav/2001
file:///F|/LMofr/data/nav/2001/allhyp_01.txt
file:///F|/LMofr/metadata/nav/2001/allhyp_01meta.htm
file:///F|/LMofr/metadata/nav/2001/allhyp_01faq.htm
file:///F|/LMofr/metadata/nav/2001/allhyp_01meta.txt
file:///F|/LMofr/data/nav/2001/lm01_100sht.zip
file:///F|/LMofr/htmldocs/icons/lm01_100sht.jpg
file:///F|/LMofr/metadata/nav/2001/lm01_100shtmeta.htm
file:///F|/LMofr/metadata/nav/2001/lm01_100shtfaq.htm
file:///F|/LMofr/metadata/nav/2001/lm01_100shtmeta.txt
file:///F|/LMofr/data/nav/2001/lm01_500sht.zip
file:///F|/LMofr/htmldocs/icons/lm01_500sht.jpg
file:///F|/LMofr/metadata/nav/2001/lm01_500shtmeta.htm
file:///F|/LMofr/metadata/nav/2001/lm01_500shtfaq.htm
file:///F|/LMofr/metadata/nav/2001/lm01_500shtmeta.txt
file:///F|/LMofr/data/nav/2001/seisnav_01.zip
file:///F|/LMofr/htmldocs/icons/seisnav01.jpg
file:///F|/LMofr/metadata/nav/2001/seisnav_01meta.htm
file:///F|/LMofr/metadata/nav/2001/seisnav_01faq.htm
file:///F|/LMofr/metadata/nav/2001/seisnav_01meta.txt
file:///F|/LMofr/data/nav/2001/lm01boom.zip
file:///F|/LMofr/htmldocs/icons/lm01boom.jpg
file:///F|/LMofr/metadata/nav/2001/lm01boommeta.htm
file:///F|/LMofr/metadata/nav/2001/lm01boomfaq.htm
file:///F|/LMofr/metadata/nav/2001/lm01boommeta.txt
file:///F|/LMofr/data/nav/2001/lm01boom_100sht.zip
file:///F|/LMofr/htmldocs/icons/lm01boom_100sht.jpg
file:///F|/LMofr/metadata/nav/2001/lm01boom_100shtmeta.htm
file:///F|/LMofr/metadata/nav/2001/lm01boom_100shtfaq.htm
file:///F|/LMofr/metadata/nav/2001/lm01boom_100shtmeta.txt
file:///F|/LMofr/data/nav/2001/lm01boom_500sht.zip
file:///F|/LMofr/htmldocs/icons/lm01boom_500sht.jpg
file:///F|/LMofr/metadata/nav/2001/lm01boom_500shtmeta.htm
file:///F|/LMofr/metadata/nav/2001/lm01boom_500shtfaq.htm
file:///F|/LMofr/metadata/nav/2001/lm01boom_500shtmeta.txt

Metadata and Data

1999 (data/pdflogs/1999)
2000 (data/pdflogs/2000)
2001 (data/pdflogs/2001)

Filename Description . Metadata

PDF 1999 log book for
the ISIS acquisition

99014isi.pdf system (sidescan- HTML
sonar and chirp FAQ
seismics) TEXT

99014nav.pdf  |FDF 1999 log book for
the navigation

PDF 2000 log book for

00027isi.pdf the ISIS acquisition
system (sidescan-
sonar only) HTML
PDF 2000 log book for FAQ
00027nav.pdf the navigation E =

PDF 2000 log book for
00027sei.pdf chirp seismic
acquisition (Knudsen)

PDF 2001 log book for
the ISIS acquisition

01007isi.pdf system (sidescan-
sonar and chirp
seismics) %
PDF 2001 log book for FAQ
L Oy, DT the navigation TEXT
PDF 2001 log book for
01007sei.pdf the boomer seismic
acquisition

<= (cturn to top

Seismic JPEG images

1999 (data/seisimages/1999)

2000 (data/seisimages/2000)

2001 (data/seisimages/2001)

For the interpreted seismic-reflection profiles, the
blue line represents the interpreted post-
impoundment surface while the red line
represented the interpreted pre-impoundment
surface. Click on the above directories to see

file:///F|/LMofr/htmldocs/datacatalog.htm (6 of 16) [10/28/2003 3:05:14 PM]


file:///F|/LMofr/data/pdflogs/1999
file:///F|/LMofr/data/pdflogs/2000
file:///F|/LMofr/data/pdflogs/2001
file:///F|/LMofr/data/pdflogs/1999/99014isi.pdf
file:///F|/LMofr/metadata/pdflogs/1999/pdflog99.htm
file:///F|/LMofr/metadata/pdflogs/1999/pdflog99faq.htm
file:///F|/LMofr/metadata/pdflogs/1999/pdflog99.txt
file:///F|/LMofr/data/pdflogs/1999/99014nav.pdf
file:///F|/LMofr/data/pdflogs/2000/00027isi.pdf
file:///F|/LMofr/metadata/pdflogs/2000/pdflog00.htm
file:///F|/LMofr/metadata/pdflogs/2000/pdflog00faq.htm
file:///F|/LMofr/metadata/pdflogs/2000/pdflog00.txt
file:///F|/LMofr/data/pdflogs/2000/00027nav.pdf
file:///F|/LMofr/data/pdflogs/2000/00027sei.pdf
file:///F|/LMofr/data/pdflogs/2001/01007isi.pdf
file:///F|/LMofr/metadata/pdflogs/2001/pdflog01.htm
file:///F|/LMofr/metadata/pdflogs/2001/pdflog01faq.htm
file:///F|/LMofr/metadata/pdflogs/2001/pdflog01.txt
file:///F|/LMofr/data/pdflogs/2001/01007nav.pdf
file:///F|/LMofr/data/pdflogs/2001/01007sei.pdf
file:///F|/LMofr/data/seisimages/1999
file:///F|/LMofr/data/seisimages/2000
file:///F|/LMofr/data/seisimages/2001

Metadata and Data

images of the profiles. Selecting the filename
below allows you to download the image collection
contained in a WinZip file.

Filename Description . Metadata

JPEG images of the
1999 interpreted chirp
seismic-reflection
profiles

JPEG images of the TEXT
1999 uninterpreted -
chirp seismic-reflection
profiles

JPEG images of the
2000 interpreted chirp
seismic-reflection
profiles

JPEG images of the TEXT
2000 uninterpreted I
chirp seismic-reflection
profiles

JPEG images of the
2001 interpreted
boomer seismic
reflection profiles

JPEG images of the
2001 uninterpreted
boomer seismic-
reflection profiles

JPEG images of the
2001 interpreted chirp
half-second seismic
reflection profiles

JPEG images of the FAQ
2001 uninterpreted TEXT
Olchirprawhalf.zip |chirp half-second -
seismic-reflection
profiles

JPEG images of the
2001 interpreted chirp
one-second seismic-
reflection profiles

99seisinterp.zip

99seisraw.zip

OOseisinterp.zip

OOseisraw.zip

Olboominterp.zip

0lboomraw.zip

Olchirpinthalf.zip

Ol1chirpintlsec.zip
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file:///F|/LMofr/data/seisimages/1999/interp/99seisinterp.zip
file:///F|/LMofr/metadata/seisimages/1999/seisimg99.htm
file:///F|/LMofr/metadata/seisimages/1999/seisimg99faq.htm
file:///F|/LMofr/metadata/seisimages/1999/seisimg99.txt
file:///F|/LMofr/data/seisimages/1999/raw/99seisraw.zip
file:///F|/LMofr/data/seisimages/2000/interp/00seisinterp.zip
file:///F|/LMofr/metadata/seisimages/2000/seisimg00.htm
file:///F|/LMofr/metadata/seisimages/2000/seisimg00faq.htm
file:///F|/LMofr/metadata/seisimages/2000/seisimg00.txt
file:///F|/LMofr/data/seisimages/2000/raw/00seisraw.zip
file:///F|/LMofr/data/seisimages/2001/boomer/interp/01boominterp.zip
file:///F|/LMofr/metadata/seisimages/2001/seisimg01.htm
file:///F|/LMofr/metadata/seisimages/2001/seisimg01faq.htm
file:///F|/LMofr/metadata/seisimages/2001/seisimg01.txt
file:///F|/LMofr/data/seisimages/2001/boomer/raw/01boomraw.zip
file:///F|/LMofr/data/seisimages/2001/halfsec/interp/01chirpinthalf.zip
file:///F|/LMofr/data/seisimages/2001/halfsec/raw/01chirprawhalf.zip
file:///F|/LMofr/data/seisimages/2001/onesec/interp/01chirpint1sec.zip

Metadata and Data

Olchirprawlsec.zip (chirp one-second

JPEG images of the
2001 uninterpreted

seismic-reflection
profiles

<= rcturn to top

Seismic HTML documents
1999 (data/htmlseis/1999)

2000 (data/htmlseis/2000)

2001 (data/htmlseis/2001/boomer)

(data/htmlseis/2001/halfsec)

(data/htmlseis/2001/onesec)

Click on the above directories to access the html
documents of the seismic profiles.

Filename |Description Metadata
HTML documents containing HTML
. interpreted and uninterpreted chirp =y
S seismic-reflection profiles for each '%gl'
line of data acquired in 1999
HTML documents containing HTML
. interpreted and uninterpreted chirp =yye
Lt seismic-reflection profiles for each _%%_
line of data acquired in 2000
HTML documents containing
01 b*htm interpreted and uninterpreted boomer
— seismic-reflection profiles for each
line of data acquired in 2001
HTML documents containing
interpreted and uninterpreted chirp HTML
01*.htm  |half-second fire rate seismic- ?Q
reflection profiles for each line of TEXT
data acquired in 2001
HTML documents containing
interpreted and uninterpreted chirp 1-
01*.htm  |second fire rate seismic-reflection
profiles for each line of data acquired
in 2001

<= rcturn to top

file:///F|/LMofr/htmldocs/datacatalog.htm (8 of 16) [10/28/2003 3:05:14 PM]



file:///F|/LMofr/data/seisimages/2001/onesec/raw/01chirpraw1sec.zip
file:///F|/LMofr/data/htmlseis/1999
file:///F|/LMofr/data/htmlseis/2000
file:///F|/LMofr/data/htmlseis/2001/boomer
file:///F|/LMofr/data/htmlseis/2001/halfsec
file:///F|/LMofr/data/htmlseis/2001/onesec
file:///F|/LMofr/metadata/htmlseis/1999/metahtml99seis.htm
file:///F|/LMofr/metadata/htmlseis/1999/metahtml99seisfaq.htm
file:///F|/LMofr/metadata/htmlseis/1999/metahtml99seis.txt
file:///F|/LMofr/metadata/htmlseis/2000/metahtml00seis.htm
file:///F|/LMofr/metadata/htmlseis/2000/metahtml00seisfaq.htm
file:///F|/LMofr/metadata/htmlseis/2000/metahtml00seis.txt
file:///F|/LMofr/metadata/htmlseis/2001/metahtml01seis.htm
file:///F|/LMofr/metadata/htmlseis/2001/metahtml01seisfaq.htm
file:///F|/LMofr/metadata/htmlseis/2001/metahtml01seis.txt

Metadata and Data

Sidescan-Sonar Mosaics
Geographic Coordinate System
(data/sscanimgs/geographic/enhanced)

(data/sscanimqgs/geographic/unenhanced)

refer to Figure 1 for location names.

Filename Description Metadata
bbasinenh_g.sid enhanced Mr. Sid image | {TML
bbasinenh_g.sdw from Boulder Basin TAA
L (geographic coordinate '%ql'
g system)

_ _ enhanced TIFF image HTML
bbasinenh_g.tif from Boulder Basin FAQ
bbasinenh_g.tfw (geographic coordinate TEXT

system)
lvwash_eng.tif enhanced TIFF image HTML
lvwash eng.tfw from Las Vegas Wash TAA
. (geographic coordinate .II_:?A;(%_
Q system)
overtonenh_g.sid enhanced Mr. Sid image | {TML
overtonenh_g.sdw from Overton Arm CAA
=3 (geographic coordinate _%C_lr
g system)

_ enhanced TIFF image HTML
overtonenh_g.tif from Overton Arm FAQ
overtonenh_g.tfw (geographic coordinate TEXT

system)
¢ . h i enhanced Mr. Sid image
empiceenn _g.Si from Temple Basin to HTML
tempiceenh_0.SdW jceperg Canyon FAQ
E (geographic coordinate TEXT
system)
enhanced TIFF image
e D G from Temple Basin to HTML
tempiceenhlo.tiw Iceberg Canyon FAQ
: (geographic coordinate TEXT
system)
vbasinenh_g.sid enhanced Mr. Sid image | yTMmL
vbasinenh g.sdw from Virgin Basin oAl
= (geographic coordinate .II_:?A;%_
Q system)

_ _ enhanced TIFF image HTML
vbasinenh_g.tif from Virgin Basin FAQ
vbasinenh_g.tfw (geographic coordinate TEXT

system)
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file:///F|/LMofr/data/sscanimgs/geographic/enhanced
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/bbasinenh_g.sid
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/bbasinenh_g.sdw
file:///F|/LMofr/htmldocs/icons/bbasinenh.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/bbasinenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/bbasinenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/bbasinenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/bbasinenh_g.tif
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/bbasinenh_g.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/bbasinenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/bbasinenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/bbasinenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/lvwash_eng.tif
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/lvwash_eng.tfw
file:///F|/LMofr/htmldocs/icons/lvwashenh.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/lvwash_engmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/lvwash_engfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/lvwash_engmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/overtonenh_g.sid
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/overtonenh_g.sdw
file:///F|/LMofr/htmldocs/icons/overtonenh.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/overtonenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/overtonenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/overtonenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/overtonenh_g.tif
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/overtonenh_g.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/overtonenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/overtonenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/overtonenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/tempiceenh_g.sid
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/tempiceenh_g.sdw
file:///F|/LMofr/htmldocs/icons/tempiceenh.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/tempiceenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/tempiceenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/tempiceenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/tempiceenh_g.tif
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/tempiceenh_g.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/tempiceenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/tempiceenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/tempiceenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/vbasinenh_g.sid
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/vbasinenh_g.sdw
file:///F|/LMofr/htmldocs/icons/vbasinenh.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/vbasinenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/vbasinenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/mrsid/vbasinenh_gmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/vbasinenh_g.tif
file:///F|/LMofr/data/sscanimgs/geographic/enhanced/vbasinenh_g.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/vbasinenh_gmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/vbasinenh_gfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/enhanced/TIFF/vbasinenh_gmeta.txt

Metadata and Data

bbasin ungeoq.sid

unenhanced Mr. Sid

system)

HTML
bbasin ungeog.sdw |image from Boulder Basin EAQ
= (geographic coordinate TEXT
g system)

_ _ unenhanced TIFF image | {TMmL
bbasin_ungeog.tif  from Boulder Basin FAQ
bbasin_ungeoq.tfw (geographic coordinate TEXT

system)
lvwash_ung.tif unenhanced TIFF image | H{1MmL
Ivwash_ung.tfw from Las Vegas Wash ey~
=3 (geographic coordinate _%%
g system)
overton_ungeogd.sid |unenhanced Mr. Sid HTML
overton ungeog.sdw [image from Overton Arm —F AO
= (geographic coordinate TEXT
Q system)

_|unenhanced TIFF image | {1MmL
overton_ungeog.tif  from Overton Arm FAQ
overton_ungeog.tfw |(geographic coordinate TEXT

system)

. . . lunenhanced TIFF image
:emp!ce unqeoq.sgﬂ from Temple Basin to HTML
‘inplce UNQe0d.SAW ceherg Canyon FAQ
g (geographic coordinate TEXT

system)
unenhanced TIFF image
tempice ungeog.tif ToM Temple Basin to HTML
T TERL Iceberg Canyon FAQ
. (geographic coordinate TEXT
system)
vbasin_ungeog.sid |unenhanced Mr. Sid HTML
vbasin ungeog.sdw |image from Virgin Basin ey
=3 (geographic coordinate _%%_
g system)

_ _ unenhanced TIFF image | {1MmL
vbasin_ungeog.tif  from Virgin Basin EAQ
vbasin_ungeog.tfw  |(geographic coordinate TEXT

<= (cturn to top

UTM, Zone 11, NAD83 projection mosaics
(data/sscanimgs/utmll1/enhanced)

(data/sscanimgs/utm11/ unenhanced)

(data/sscanimgs/utml1/dctenh)
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file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/bbasin_ungeog.sid
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/bbasin_ungeog.sdw
file:///F|/LMofr/htmldocs/icons/bbasinun.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/bbasin_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/bbasin_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/bbasin_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/bbasin_ungeog.tif
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/bbasin_ungeog.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/bbasin_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/bbasin_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/bbasin_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/lvwash_ung.tif
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/lvwash_ung.tfw
file:///F|/LMofr/htmldocs/icons/lvwashun.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/lvwash_ungmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/lvwash_ungfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/lvwash_ungmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/overton_ungeog.sid
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/overton_ungeog.sdw
file:///F|/LMofr/htmldocs/icons/overtonun.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/overton_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/overton_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/overton_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/overton_ungeog.tif
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/overton_ungeog.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/overton_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/overton_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/overton_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/tempice_ungeog.sid
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/tempice_ungeog.sdw
file:///F|/LMofr/htmldocs/icons/tempiceun.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/tempice_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/tempice_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/tempice_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/tempice_ungeog.tif
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/tempice_ungeog.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/tempice_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/tempice_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/tempice_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/vbasin_ungeog.sid
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/vbasin_ungeog.sdw
file:///F|/LMofr/htmldocs/icons/vbasinun.jpg
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/vbasin_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/vbasin_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/mrsid/vbasin_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/vbasin_ungeog.tif
file:///F|/LMofr/data/sscanimgs/geographic/unenhanced/vbasin_ungeog.tfw
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/vbasin_ungeogmeta.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/vbasin_ungeogfaq.htm
file:///F|/LMofr/metadata/sscanimgs/geographic/unenhanced/TIFF/vbasin_ungeogmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced
file:///F|/LMofr/data/sscanimgs/utm11/dctenh

Metadata and Data

refer to Figure 1 for location names.

*The last four images in this section (with the
asterisk) are the tone-matched images the cover
the Boulder Basin area and eastward.

|Fi|ename

Description

Metadata

bbasinenh.sid
bbasinenh.sdw

..&i

enhanced Mr. Sid
image from Boulder
Basin (UTM projection)

HTML

bbasinenh.tif
bbasinenh.tfw

enhanced TIFF image
from Boulder Basin
(UTM projection)

A

lvwash en.tif
lvwash en.tfw

..&i

enhanced TIFF image
from Las Vegas Wash
(UTM projection)

overtonenh.sid
overtonenh.sdw

..&.i

enhanced Mr. Sid
image from Overton
Arm (UTM projection)

overtonenh.tif
overtonenh.tfw

enhanced TIFF image
from Overton Arm
(UTM projection)

tempiceenh.sid
tempiceenh.sdw

..&.i

enhanced Mr. Sid
image from Temple
Basin to Iceberg
Canyon (UTM
projection)

tempiceenh.tif
tempiceenh.tfw

enhanced TIFF image
from Temple Basin to
Iceberg Canyon (UTM
projection)

vbasinenh.sid
vbasinenh.sdw

..&i

enhanced Mr. Sid
image from Virgin
Basin (UTM projection)

vbasinenh.tif
vbasinenh.tfw
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enhanced TIFF image
from Virgin Basin (UTM
projection)

A

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT
HTML

FAQ
TEXT



file:///F|/LMofr/data/sscanimgs/utm11/enhanced/bbasinenh.sid
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/bbasinenh.sdw
file:///F|/LMofr/htmldocs/icons/bbasinenh.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/bbasinenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/bbasinenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/bbasinenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/bbasinenh.tif
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/bbasinenh.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/bbasinenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/bbasinenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/bbasinenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/lvwash_en.tif
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/lvwash_en.tfw
file:///F|/LMofr/htmldocs/icons/lvwashenh.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/lvwash_enmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/lvwash_enfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/lvwash_enmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/overtonenh.sid
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/overtonenh.sdw
file:///F|/LMofr/htmldocs/icons/overtonenh.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/overtonenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/overtonenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/overtonenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/overtonenh.tif
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/overtonenh.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/overtonenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/overtonenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/overtonenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/tempiceenh.sid
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/tempiceenh.sdw
file:///F|/LMofr/htmldocs/icons/tempiceenh.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/tempiceenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/tempiceenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/tempiceenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/tempiceenh.tif
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/tempiceenh.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/tempiceenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/tempiceenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/tempiceenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/vbasinenh.sid
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/vbasinenh.sdw
file:///F|/LMofr/htmldocs/icons/vbasinenh.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/vbasinenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/vbasinenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/mrsid/vbasinenhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/vbasinenh.tif
file:///F|/LMofr/data/sscanimgs/utm11/enhanced/vbasinenh.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/vbasinenhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/vbasinenhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/enhanced/TIFF/vbasinenhmeta.txt

Metadata and Data

bbasin un.sid

bbasin un.sdw

..&i

unenhanced Mr. Sid
image from Boulder
Basin (UTM projection)

unenhanced TIFF

bbasin_un.tif image from Boulder
bbasin_un.tfw Basin (UTM projection)
lvwash_un.tif

lvwash un.tfw

..&.i

unenhanced TIFF
image from Las Vegas
Wash (UTM projection)

overton un.sid

overton un.sdw

..&i

unenhanced Mr. Sid
image from Overton
Arm (UTM projection)

overton un.tif

overton un.tfw

unenhanced TIFF
image from Overton
Arm (UTM projection)

tempice un.sid

tempice un.sdw

..&i

unenhanced TIFF
image from Temple
Basin to Iceberg
Canyon (UTM
projection)

unenhanced TIFF

T image from Temple HTML
ATEE un.tfw Basin to Iceberg FAQ
; Canyon (UTM TEXT
projection)

vgas?n un.si;j unenhanced Mr. Sid HTML
\_’ﬁs'n UN.SOW image from Virgin FAQ
g Basin (UTM projection) | TEXT
vbhasin un.tif unenhanced TIFF HTML
vbasin un.tfw image from Virgin FAQ
: Basin (UTM projection) | TEXT

enhanced TIFF image

- - from Boulder Basin

;l;bagln er;]ht'ft\fl (UTM projection) - HTML
e tonematched to FAQ
g overton_enh.tif, TEXT
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tempice_enh.tif, and
vbasin_enhd.tif



file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/bbasin_un.sid
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/bbasin_un.sdw
file:///F|/LMofr/htmldocs/icons/bbasinun.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/bbasin_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/bbasin_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/bbasin_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/bbasin_un.tif
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/bbasin_un.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/bbasin_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/bbasin_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/bbasin_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/lvwash_un.tif
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/lvwash_un.tfw
file:///F|/LMofr/htmldocs/icons/lvwashun.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/lvwash_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/lvwash_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/lvwash_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/overton_un.sid
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/overton_un.sdw
file:///F|/LMofr/htmldocs/icons/overtonun.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/overton_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/overton_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/overton_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/overton_un.tif
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/overton_un.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/overton_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/overton_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/overton_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/tempice_un.sid
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/tempice_un.sdw
file:///F|/LMofr/htmldocs/icons/tempiceun.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/tempice_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/tempice_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/tempice_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/tempice_un.tif
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/tempice_un.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/tempice_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/tempice_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/tempice_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/vbasin_un.sid
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/vbasin_un.sdw
file:///F|/LMofr/htmldocs/icons/vbasinun.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/vbasin_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/vbasin_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/mrsid/vbasin_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/vbasin_un.tif
file:///F|/LMofr/data/sscanimgs/utm11/unenhanced/vbasin_un.tfw
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/vbasin_unmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/vbasin_unfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/unenhanced/TIFF/vbasin_unmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/bbasin_enh.tif
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/bbasin_enh.tfw
file:///F|/LMofr/htmldocs/icons/bbasindct.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/bbasin_enhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/bbasin_enhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/bbasin_enhmeta.txt

Metadata and Data

enhanced TIFF image

*overton_enh.tif from Overton Arm

(UTM projection) - HTML
DTN BT tonematched to FAQ
g bbasin_enh.tif, TEXT

tempice_enh.tif, and
vbasin_enhd.tif

enhanced TIFF image
from Temple Basin to

*tempice_enbh.tif Iceberg Canyon (UTM | y1MmL
tempice enh.tfw projection) - 0
- tonematched to 'IFQXT
1C] bbasin_enh.tif,

overton_enh.tif and
vbasin_enhd.tif

enhanced TIFF image

SsEE @R from Virgin Basin (UTM

: projection) - HTML
e Tk tonematched to FAQ
g overton_enh.tif, TEXT

tempice_enh.tif, and
vbasin_enh.tif

<= rcturn to top

Surfaces
Geographic Coordinate System
(data/surfaces/geoqgraphic)

Filename Description 'Metadata
presﬂsﬂg q':gN TIFF image of the HTML
PES Shad_g. preshshd grid (geographic| FAQ
g coordinate system) TEXT
- Mr. Sid image of the HTML
p:zzﬂzﬂg q.z:;jw preshshd grid (geographic| FAQ
P 4. coordinate system) TEXT
.. | TIFF image combining a
pres10whshd_g.tif. 510 coded presentday HTML
DESlOWhShd 9-tW_ |5rid with the preshshd FAQ
E grid (geographic TEXT

coordinate system)
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file:///F|/LMofr/data/sscanimgs/utm11/dctenh/overton_enh.tif
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/overton_enh.tfw
file:///F|/LMofr/htmldocs/icons/overtondct.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/overton_enhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/overton_enhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/overton_enhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/tempice_enh.tif
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/tempice_enh.tfw
file:///F|/LMofr/htmldocs/icons/tempicedct.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/tempice_enhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/tempice_enhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/tempice_enhmeta.txt
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/vbasin_enh.tif
file:///F|/LMofr/data/sscanimgs/utm11/dctenh/vbasin_enh.tfw
file:///F|/LMofr/htmldocs/icons/vbasindct.jpg
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/vbasin_enhmeta.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/vbasin_enhfaq.htm
file:///F|/LMofr/metadata/sscanimgs/utm11/dctenh/vbasin_enhmeta.txt
file:///F|/LMofr/data/surfaces/geographic
file:///F|/LMofr/data/surfaces/geographic/preshshd_g.tif
file:///F|/LMofr/data/surfaces/geographic/preshshd_g.tfw
file:///F|/LMofr/htmldocs/icons/preshshd.jpg
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/preshshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/preshshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/preshshd_gmeta.txt
file:///F|/LMofr/data/surfaces/geographic/preshshd_g.sid
file:///F|/LMofr/data/surfaces/geographic/preshshd_g.sdw
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/preshshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/preshshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/preshshd_gmeta.txt
file:///F|/LMofr/data/surfaces/geographic/pres10whshd_g.tif
file:///F|/LMofr/data/surfaces/geographic/pres10whshd_g.tfw
file:///F|/LMofr/htmldocs/icons/preswhshd.jpg
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres10whshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres10whshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres10whshd_gmeta.txt

Metadata and Data

Mr. Sid image combining HTML
10whshd a.sig @ color coded presentday | HLML
pi;gm‘zhg d zgjw grid with the preshshd FAQ
P 9. grid (geographic TEXT
coordinate system)
pres30hshd g.tif | TIFF image of the HTML
pres30hshd_g.tfw  |pres30hshd grid ==
: : FAQ
= (geographic coordinate TEXT
g system)

) Mr. Sid image of the HTML
pres30hshd_g.sid  |pres30hshd grid FAQ
pres30hshd _g.sdw |(geographic coordinate TEXT

system)

.« | TIFF image combining a
presggw:sm q:gN color coded present30m HTML
L_’ES WRSIEL g grid with the pres30hshd FAQ
g grid (geographic TEXT

coordinate system)
Mr. Sid image combining HTML

.+ |a color coded present30m | H1ML
p::ggxﬂzﬂg q':gjw grid with the pres30hshd FAQ
b 4. grid (geographic TEXT

coordinate system)

<= rcturn to top

UTM, Zone 11, NAD83 projection surfaces
(data/surfaces/utml11)

Filename Description ' Metadata
ESRI hillshade grid,
30m/pixel. Present day
pres30hshd surface Includes on land HTML
& DEM, underwater surface FAQ
from contours and 2002 TEXT
swath bathymetry (UTM
projection)
ESRI grid, 30m/pixel.
Present day surface
present30m Includes on land DEM, HTML
& underwater surface from EAQ
contours and 2002 swath TEXT
bathymetry (UTM
projection)
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file:///F|/LMofr/data/surfaces/geographic/pres10whshd_g.sid
file:///F|/LMofr/data/surfaces/geographic/pres10whshd_g.sdw
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres10whshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres10whshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres10whshd_gmeta.txt
file:///F|/LMofr/data/surfaces/geographic/pres30hshd_g.tif
file:///F|/LMofr/data/surfaces/geographic/pres30hshd_g.tfw
file:///F|/LMofr/htmldocs/icons/preshshd.jpg
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres30hshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres30hshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres30hshd_gmeta.txt
file:///F|/LMofr/data/surfaces/geographic/pres30hshd_g.sid
file:///F|/LMofr/data/surfaces/geographic/pres30hshd_g.sdw
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres30hshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres30hshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres30hshd_gmeta.txt
file:///F|/LMofr/data/surfaces/geographic/pres30whshd_g.tif
file:///F|/LMofr/data/surfaces/geographic/pres30whshd_g.tfw
file:///F|/LMofr/htmldocs/icons/preswhshd.jpg
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres30whshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres30whshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/TIFF/pres30whshd_gmeta.txt
file:///F|/LMofr/data/surfaces/geographic/pres30whshd_g.sid
file:///F|/LMofr/data/surfaces/geographic/pres30whshd_g.sdw
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres30whshd_gmeta.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres30whshd_gfaq.htm
file:///F|/LMofr/metadata/surfaces/geographic/mrsid/pres30whshd_gmeta.txt
file:///F|/LMofr/data/surfaces/utm11
file:///F|/LMofr/data/surfaces/utm11/pres30hshd.zip
file:///F|/LMofr/htmldocs/icons/preshshd.jpg
file:///F|/LMofr/metadata/surfaces/utm11/grid/pres30hshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/pres30hshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/pres30hshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/present30m.zip
file:///F|/LMofr/htmldocs/icons/present.jpg
file:///F|/LMofr/metadata/surfaces/utm11/grid/present30mmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/present30mfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/present30mmeta.txt

Metadata and Data

ESRI grid, 10m/pixel.
Present day surface

presentday Includes on land DEM, HTML
& underwater surface from FAQ
contours and 2002 swath TEXT
bathymetry (UTM
projection)
ESRI hillshade grid,
10m/pixel. Present day
preshshd surface Includes on land HTML
& DEM, underwater surface FAQ
from contours and 2002 TEXT

swath bathymetry (UTM
projection)

reshshd.tif
preshshd.tfw

..&i

TIFF image of the preshshd
grid (UTM projection)

preshshd.sid

preshshd.sdw

Mr. Sid image of the
preshshd grid (UTM
projection)

pres10whshd.tif

pres10whshd.tfw

..&i

TIFF image combining a
color coded presentday grid
with the preshshd grid
(UTM projection)

pres10whshd.sid

pres10whshd.sdw

Mr. Sid image combining a
color coded presentday grid
with the preshshd grid
(UTM projection)

pres30hshd.tif

pres30hshd.tfw

..&i

TIFF image of the
pres30hshd grid (UTM
projection)

pres30hshd.sid

pres30hshd.sdw

Mr. Sid image of the
pres30hshd grid (UTM
projection)

pres30whshd.tif

pres30whshd.tfw

..&.i

TIFF image combining a
color coded present30m
grid with the pres30hshd
grid (UTM projection)

pres30whshd.sid

pres30whshd.sdw

Mr. Sid image combining a
color coded present30m
grid with the pres30hshd
grid (UTM projection)
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file:///F|/LMofr/data/surfaces/utm11/presentday.zip
file:///F|/LMofr/htmldocs/icons/present.jpg
file:///F|/LMofr/metadata/surfaces/utm11/grid/presentdaymeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/presentdayfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/presentdaymeta.txt
file:///F|/LMofr/data/surfaces/utm11/preshshd.zip
file:///F|/LMofr/htmldocs/icons/preshshd.jpg
file:///F|/LMofr/metadata/surfaces/utm11/grid/preshshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/preshshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/grid/preshshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/preshshd.tif
file:///F|/LMofr/data/surfaces/utm11/preshshd.tfw
file:///F|/LMofr/htmldocs/icons/preshshd.jpg
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/preshshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/preshshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/preshshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/preshshd.sid
file:///F|/LMofr/data/surfaces/utm11/preshshd.sdw
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/preshshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/preshshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/preshshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/pres10whshd.tif
file:///F|/LMofr/data/surfaces/utm11/pres10whshd.tfw
file:///F|/LMofr/htmldocs/icons/preswhshd.jpg
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres10whshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres10whshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres10whshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/pres10whshd.sid
file:///F|/LMofr/data/surfaces/utm11/pres10whshd.sdw
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres10whshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres10whshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres10whshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/pres30hshd.tif
file:///F|/LMofr/data/surfaces/utm11/pres30hshd.tfw
file:///F|/LMofr/htmldocs/icons/preshshd.jpg
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres30hshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres30hshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres30hshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/pres30hshd.sid
file:///F|/LMofr/data/surfaces/utm11/pres30hshd.sdw
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres30hshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres30hshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres30hshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/pres30whshd.tif
file:///F|/LMofr/data/surfaces/utm11/pres30whshd.tfw
file:///F|/LMofr/htmldocs/icons/preswhshd.jpg
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres30whshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres30whshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/TIFF/pres30whshdmeta.txt
file:///F|/LMofr/data/surfaces/utm11/pres30whshd.sid
file:///F|/LMofr/data/surfaces/utm11/pres30whshd.sdw
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres30whshdmeta.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres30whshdfaq.htm
file:///F|/LMofr/metadata/surfaces/utm11/mrsid/pres30whshdmeta.txt

Metadata and Data
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contacts

= USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
OFR 03-320

Contacts:

OFR 03-320 Home David C. Twichell

U.S. Geological Survey
DVD-ROM Contents 384 Wood Hole Rd.
Woods Hole, MA 02543-1598
508-548-8700 x2266
dtwichell@usgs.gov

Geologic Discussion

GIS Data VeeAnn A. Cross

U.S. Geological Survey
Contacts 384 Woods Hole Rd.

Woods Hole, MA 02543-1598

508-548-8700 x2251

vatnipp@usgs.gov

Stephen D. Belew

Bureau of Reclamation

P.O. Box 61470

Boulder City, NV 89006-1470
702-293-8150
SBELEW@Ic.usbr.gov

Title Page / Contents / Discussion / GIS Data / Contacts
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Figure 1

& USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 1. Map showing the locations of track lines along which seismic-reflection and
sidescan-sonar data were collected during the three survey years.
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Figure 2

= USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 2. Profile along the thalweg of the Colorado River from the delta at the northern end of Iceberg
anyon near the eastern end of Lake Mead to the Hoover Dam. The profile shows the elevation (above
sea level) of the pre-impoundment surface (the original bed of the Colorado River) and the elevation of
the lake floor at the time of the survey in 2001. Average slopes for each basin are shown above the
lake floor.
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Figure 3

& USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 3
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Figure 3. Extent of post-impoundment sediment in Lake Mead, and the locations of sidescan-
sonar images shown in Figures 4-8.
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Figure 4

= USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 4

Figure 4. Sidescan-sonar image of part of Iceberg Canyon showing the
high-backscatter canyon walls, the moderate-backscatter sediment on the
canyon floor, and pockmarks dimpling the post-impoundment sediment
surface. The pockmarks appear to be gas-escape structures. The location
of this figure is shown in Figure 3.
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Figure 5

& USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 5

Figure 5. Sidescan-sonar image of the central part of Gregg Basin.
Post-impoundment sediment covers the basin floor, and it is
fringed on the west by Quaternary alluvial fan deposits and on the
east by outcroppings of Cenozoic rocks. The post-impoundment
sediment has a moderate backscatter surface along the axis of the
basin while it has a low-backscatter surface in embayments along
the edges of the basin. Two channels etch the surface of the post-
impoundment sediment. Location of figure is shown in Figure 3.
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Figure 6

= USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 6
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Figure 6. Sidescan-sonar image of a small landslide in the eastern part of
Temple Basin (see Figure 3 for location). The moderate backscatter patch
on the sidescan-sonar image shows the extent of the landslide, and the
higher-backscatter targets within this area probably are larger clasts
associated with this failure. The cliff to the northeast of the landslide is
the source for this failure.
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Figure 7

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 7

meters

Figure 7. Sidescan-sonar image of the town of St. Thomas, which was submerged
shortly after Lake Mead started to fill. The streets trend north south and east west, and
some of the high-backscatter targets are foundations. The former channel of Muddy
Creek has not been filled with sediment and still shows in the northeast corner of the
image. The figure location is shown in Figure 3.
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Figure 8
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Figure 8

Figure 8. Sidescan-sonar image showing part of Boulder Basin. The post-impoundment
sediment has a low-backscatter signature (in contrast to Gregg Basin), and it is bounded to
the south by alluvial fans and to the north by exposures of Cenozoic sedimentary strata. The
two sub parallel, linear, moderate backscatter bands that cross the center of the post-
impoundment deposit overlie the flanks of the Colorado River. Here the post-impoundment
sediment is approximately 15 m thick, and preservation of the channel flanks on the present
lake floor is probably due to compaction of the post-impoundment sediment after deposition.
The figure location is shown in Figure 3.

Title Page / Contents / Discussion / GIS Data / Contacts

file:///F|/LMofr/htmldocs/figure8.htm (2 of 2) [10/28/2003 3:26:34 PM]



Figure 9

& USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 9
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Figure 9. Map showing the thickness of post-impoundment sediment in Lake Mead. These
sediments have accumulated since completion of the Hoover Dam in 1935. The thickest part
of the deposit fills the valley of the Colorado River, while the Virgin River valley in Overton
Arm and the Las Vegas Wash valley in Las Vegas Bay both have a much thinner sediment
cover. The reason for this sediment distribution is because the Colorado River supplies the
majority of the sediment to the lake. Sediment is limited to the deepest parts of the valleys
because of dispersal by density flows. The lettered bars mark the locations of profiles shown
in Figure 10.
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Figure 10

& USGS

Mapping the floor of Lake Mead (Nevada and Arizona): Preliminary discussion and GIS data release
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Figure 10. Seismic-reflection profiles across areas covered by post-impoundment
sediment in Lake Mead. Profile A is from Gregg Basin, and there, only the uppermost
part of the post-impoundment sediment can be imaged before gas in the sediment
completely blanks the acoustic signal. In profiles B, C, and D the acoustic signal
penetrates to the pre-impoundment surface. On profile D, note that the morphology
of the pre-impoundment Colorado River bed is mimicked, although with reduced
relief, on the lake floor. Profile locations are shown in Figure 9.
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1999
survey 2000 survey 2001 survey
P-Code |P-Code GPS P-Code GPS
GPS
USGS Coastal Coastal
software |OceanographicsOceanographics
Hypack Hypack
Benthos |[Edgetech Benthos
SIS-1000 DF-1000 SIS-1000
1500m, 200m 1500m, 800m
750m
Benthos |Knudsen Benthos
SIS-1000 SIS-1000
one 50m, 100m, one second
second 200m 0.53 second
half
second
none none acquired Benthos
acquired streamer,
Geopulse
sound source
NA NA Half second
NA NA Delph-Elics
366 77 955
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http://www.benthos.com/
http://www.geoacoustics.com/
http://www.tritonelics.com/

Tablel

Sidescan logging
system

ISIS Triton

ISIS Triton-Elics

ISIS Triton-Elics

Elics

Chirp logging

ISIS TritonKnudsen

ISIS Triton-Elics

Wash, Gypsum
Wash

system Elics software
Survey vessel 19-m 8-m pontoon  19-m houseboat
houseboat boat
Fathometer Odom Garmin Odom
fathometerfathometer fathometer
Primary survey Boulder |Las Vegas Bay; Remainder of
area (see Fig. 1) Basin Las Vegas Lake Mead east
Wash, of Boulder
Government Basin

more complete description of these systems as used by the
USGS can be found on the USGS Seafloor Mapping website.
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